In Europe, research and extension services (RES) 
Introduction
Small-scale farmers supply a substantial part of world food production. In Europe, small farms are significant for rural employment and territorial development, particularly if agriculture provides social, cultural and environmental services (Claros, 2014) . However, the performance of small farmers is hindered by their lower capacity to access capital and technology (FAO, IFAD & WFP, 2015) and by the lack of effective research and innovation services promoting innovation and entrepreneurship (Graeub et al., 2016) .
In many research fields, disseminating knowledge has been shown to be important. In Europe, research and extension services play a relevant role in the farming industry, a dual system in which millions of small farms coexist with large and very productive commercial businesses (Eurostat, 2013) . Sutherland et al. (2017) point out that recent transformations in European agriculture have been biased in favour of larger-scale farms.
Some OECD countries have extensive networks of regional technological centres, which have become fundamental to the knowledge transfer system and which are based on two essential functions: applied oriented research and training programmes to enable knowledge transfer to final users (Esparcia et al., 2014; Knierim et al., 2015) . In the European Union, the role of Research and Extensions Services (RES) has been enhanced by the recent European Innovation Partnership for Agricultural productivity and sustainability (EIP-AGRI), which considers RES as an essential part of the Agricultural Knowledge and Innovation System (AKIS). In this paper, we focus on how RES are valued by farmers. More specifically, we examine: (I) the influence of RES on the smallholders' perception of farm performance (PP); and (II) the role of Strategic Orientations (SO) such as the farmer's/farm's market orientation and innovativeness in mediating the impact of RES on farm performance. We exploit the results of a survey conducted in the southern European region of Valencia, which is dominated by small-scale agricultural holdings.
The role of RES in Europe has been criticized (Labarthe, 2009 ) and Klerkx and Leeuwis (2008) point to several gaps that hinder cooperation among actors and constrain innovation brokers from developing adequate networking for innovation. Labarthe and Laurent (2013) argue that the privatization of agricultural extension services could have unexpected adverse effects on small farms in Europe. Sutherland et al. (2017) provide very recent evidence on the replacement of public extension services by pluralist advisory services, which often do not favour small farms.
In the context of this study, we consider RES as including Knowledge Intensive Business Services (KIBS), Research and Development (R&D) partnerships and the public advice that is available to farmers. KIBS have been found to be crucial for both the creation and diffusion of innovation (Mas-Verdú et al., 2011) . Muller and Zenker (2001) consider that KIBS play a fundamental role in the innovation system by acting as channels for knowledge transfer and, also, by enhancing the innovation capacities of their client firms. Fernandes et al. (2013) underline the growing recognition that KIBS can improve competitiveness at the regional level. Huergo et al., (2015) suggest that there is a need for public advice services to support small firms' financial and human capacities to access R&D activities. RES help to combine tacit and explicit knowledge and translate it into knowledge that is useful to specific users (Werr and Stjernberg, 2003) .
Our focus is on the attributes of smallholders accessing RES. We examine whether these services improve the smallholder's perception of farm performance. We are interested also in investigating whether SO enhance the perceived usefulness of RES and whether farmers see RES as useful for promoting SO capabilities.
Evaluating these effects is relevant to determine the successes, strengths, and weaknesses of RES as a key element in the AKIS. Our empirical work uses a Structural Equation Modelling (SEM) approach. This has been employed for numerous analyses of business strategic management; the novelty in our case is that the theoretical model integrates farmers' own assessments of RES as a construct. This allows us to evaluate the effectiveness of RES and how they are mediated by SO.
Conceptual Framework

Research and extension services for small-scale farms
The innovation potential of Small and Medium-sized Enterprises (SME) has been underestimated (Baregheh et al., 2012) . Innovative SME exist in rural areas and participate in several forms of knowledge transfer activities enabled by R&D partnerships and technological centres (García Álvarez-Coque et al., 2015) .
The focus on innovation in relation to SME has increased as a result of the most recent European rural programmes, which draw on within the concept of AKIS understood as a system of knowledge flows involving a wide range of institutions and users (EU-SCAR, 2012). Universities and technology centres providing RES are core elements of the AKIS. A critical assessment of RES is needed in order to evaluate the effectiveness of innovation policies (Ton et al., 2015) .
While knowledge and innovation are potential tools to increase agricultural productivity and sustainability, some elements of the AKIS are weakly connected, which questions their perceived value for smallholders. The relevance of RES increases if they are part of a dynamic network of stakeholder alliances that foster co-innovation (Läppel et al., 2015) . However, some authors believe that RES in Spain are both poorly adapted to farmers' needs (Esparcia et al., 2014) and introduce a distance between the scientific and the real worlds (Ramos-Sandoval et al., 2016) . McCown (2002) points to persistent problems related to the implementation of innovation and the discrepancy between "science-based best practice" and "management action". Innovation normally involves many informal R&D activities such as experimentation, learning, evaluation, and adaptation of technologies. O'Donoghue and Heanue (2016) suggest that farmers who participate in formal extension programs achieve higher incomes through improving their innovation capacities and management practices. Rosenbusch et al. (2011) suggest that the relationship between innovation and performance in small-scale enterprises is controversial and depends heavily on their own context.
There is a large body of research on the determinants of SME partnerships in R&D activities and RES and business characteristics such as firm needs, firm size, firm experience and the local context (Knickel et al., 2009; Labarthe, 2009; Pascucci and De-Magistris, 2012; García Álvarez-Coque et al., 2015) . Although the functioning of the institutional environment of the AKIS has been studied, including public research, development facilities and grants (Klerkx and Leeuwis, 2008; Ton et al., 2015) , few studies investigate the perceived effectiveness of RES on farmers' SO and performance. Since decision-making is often intuitive, subjective and inaccessible to observe (McCown, 2002) , we conducted a survey of a sample of farmers in a region with a substantial presence of small farms.
Farmers' attributes and perceived performance
The relationship between SO, firm innovation and PP has received attention in the business management literature (Bhuian et al., 2005) . However, Campbell (2014) argues that little attention has been paid to considering the importance of SO and how they affect the performance of agricultural holdings. In this paper, RES are introduced as the antecedents to this relationship. Below, we specify the main concepts that will be in the theoretical model that we test.
Strategic orientations (SO)
Strategies are guided by managers' interests in achieving the highest firm performance compared to competitors. Campbell and Park (2016) suggest that SO are reflected by managers' beliefs, perceptions, attitudes, and choices. In our research context, the managers are the farmers, who Labarthe (2009) and Dolinska and D'Aquino (2016) consider are sensitive to innovation opportunities. Narver and Slater (1990) and Baker and Sinkula (2002) , identify market orientation and innovativeness as relevant SO that enhance firm performance. Based on this premise, we built the construct (SO) based on the complementary relationship and synergy between two farmer attributes: market orientation (MO) and innovation attitude (IAT), which reflect the farmer's ability to adapt to the market and to propose innovative solutions. MO is a cultural construct that focuses on the manager's attitude to customers and competitors (Narver and Slater, 1990) and can be seen also as promoting innovation (Mavondo et al., 2005) . IAT drives firm resilience and the ability to adapt to market pressures, stay ahead of the competition and align technological and organizational strengths to emerging opportunities. Micheels and Gow (2014) highlight that the innovative manager's transform valuable market information into product and process innovation. We are interested in understanding whether or not SO enhance the effectiveness of RES on performance.
Perceived performance
Assessing the actual performance of a sample of smallholders is difficult without a direct survey asking about their perception of performance. Perception, of course, is subject to biases, including the subjective opportunity costs related to family farms. PP refers to the farmers' satisfaction or perceived utility, measured on a set of scales (see below). Previous research proposes several subjective measures to evalu-ate firm performance, based on subjective versus objective types of questions (Campbell and Park, 2016) . These are useful for assessing the influence of RES and SO on farmers' perceptions of their business.
As already stated, perceptions are subjective. Small firms' performance expectations are related to their strategic choices. Wright et al. (1995) describe high-performing firms as those that combine internal and external types of SE. Verhees et al. (2010) consider product innovation and the ability to respond to customer needs also to be SO. Wiklund and Shepherd (2005) find that the link between SO and firm performance is controversial in small firms because of the substantial financial resources needed to achieve success. PP is related to firm resilience and related territorial factors (Sánchez-Zamora et al., 2014) , although the farms in our sample are located in a relatively homogenous regional context.
Socio-economic characteristics
We consider certain socio-economic characteristics that affect PP. Toma et al., (2016) indicate that farmers' uptake of specific innovative activities depend on their socio-economics characteristics such as firm size, apart from their attitudes towards innovation. In our empirical exercise, we consider age (personal characteristic) and firm size (socio-economic characteristic) as control variables. Diederen et al. (2003) suggest that younger farmers are more likely to adopt innovations than are older farmers, who are less exposed to external information and, therefore, later to learn about innovations available in the market compared to their younger peers. We considered using education level as another control variable. However, we found significant co-linearity between farmer age and education (most farmers in the sample, aged under 40, had completed at least high school education or a professional training). We, therefore, chose age as a control since it considers a wider range of attributes that can affect the perception of performance, including risk-aversion and innovativeness. Also, Micheels and Gow (2014) suggest that more experienced farm managers have developed "useful heuristics" that enable them to allocate resources efficiently.
Some studies examine the impact of firm size and managerial experience on firm performance (Gorton and Davidova, 2004; Hansson, 2008) . McLeay and Fieldsend (1987) use organization size as a determinant of firm economic and financial behaviour, which, in turn, affects performance. Zagata and Sutherland (2015) suggest that small-scale farms are more likely to be managed by older and less business-oriented farmers. Sirén et al. (2016) consider that small organizations may engage in knowledge creation through day-to-day interactions with customers, suppliers, and other business associates.
Model and hypothesis
The previous discussion suggests that RES are crucial for improving SO and PP and that SO affect PP and their effectiveness for improving PP. The model in Figure 1 draws 
Survey characteristics and scales
Data were collected through a farmer survey (N = 247), administered in winter 2012-13 in the Valencia region. The size of the farms involved is mostly between 2 hectares and 5 hectares. Our target group was smallholders with at least 1 hectare of agricultural land, although we included livestock holdings occupying smaller areas. Our random sample was drawn from smallholders belonging to professional organizations. Participation in RES was not a pre-condition for inclusion in the sample so we do not expect significant selection bias.
The productive orientation of the region is mainly Mediterranean crops with a large presence of perennials including citrus and other fruit trees, vineyards and olive trees. The average age of the farmers in the sample was 48 years. The age groups considered were under 40 years old, between 40 and 65 years and over 65 years. Firm size was based on gross margins (< 5000 euros per year, 5000 to 20,000, and > 20,000). Table 1 shows that the sample includes mostly very small farms, although we control for age and farm size.
Reflective measures were used to evaluate the conceptual model depicted in Figure 1 . Farmers were asked a series of questions in order to obtain an assessment of their SO, their evaluation of RES and their PP. We used a standard, Likert-type scale, ranging from "strongly disagree" (1) to "strongly agree" (7). The RES items were adapted from previous research by Segarra-Blasco and Arauzo-Carod (2008) and Schwartz and Hornych (2010), with the inclusion of some additional questions to evaluate farmers' perceptions of agricultural research and innovation policies. A substantial set of the surveyed farmers consider public services and agricultural policy to be the RES tools of the least value for their activities ( Figure 2 ). Advice services provided by private actors, such as cooperatives and input suppliers, universities and research centres, were rated more highly. The SO construct was measured as a combined second-order construct of MO and IAT. MO scales were defined drawing on Narver and Slater's (1990) work. IAT was measured based on Harrison et al. (1997) and Venkatesh and Davis (2000) . Figure 3 reflects the higher values for scales related to quality, customer satisfaction, and innovativeness.
The PP scale draws on Fortuin and Omta (2009) . It aims at exploring firm performance from a novel approach, which evaluates the benefits perceived by farmers. Figure 4 suggests that, on average, farmers are moderately satisfied with the performance of their farms. A significant percentage of respondents attached a relatively high score to the possibility of alternative jobs. Willingness to take on debts received the lowest score. 
Method
The hypotheses proposed in Figure 1 include the whole system of variables and were tested statistically using SEM. This allows the model to fit with the data to be determined using the SPSS® Amos program. Exploratory Factor Analysis (EFA) indicates sample adequacy for each variable in our factors of interest, exploring the items (26) for the RES, SO and PO constructs, and determining the correlation among the variables in a dataset.
Confirmatory Factor Analysis (CFA) determines the factor structure of our dataset composed by the constructs: PP; RES and SO. The second order factor, SO, was built using the two first-order factors, MO and IAT. The factor loading of the main construct SO on its two sub-constructs (MO and IAT) was estimated, observing that all fitness indexes achieved the required level of consistence and the factor SO was well supported by the sub-factors MO & IAT.
The reliability, convergent and discriminant validity of the model needs to be assessed to reduce measurement errors (Hair et al., 2010) . Table 2 , for each component of the construct, displays the factor loading, the R-squared (R²). Reliability test (Cronbach's alpha) and Average Variance Extracted (AVE). 
Reliability and validity
Items with the lowest factor loading (close to 0.0) were removed to improve the consistency of the model; where a variable has removed the reliability of the corresponding construct was examined. Deleting these items improves the model fit and does not significantly worsen the reliability of the model (Table 2 ). Internal consistent reliability of the constructs was measured by their Cronbach's alpha (α) values, with α > 0.70 for most of the constructs except RES (α = 0.640). According to Nunnally (1978) , in earlier research phases, α values > 0.60 are considered acceptable. The R² and the AVE reflect that a significant part of the variability is captured by the defined constructs. Although the individual result for RES (0.388) raises some concerns, discriminant and convergent validity can be accepted as values in the diagonal of the cross-construct correlation matrix, which shows AVE squared roots, are higher than the other values in the rows and columns (Table 3) .
Global and individual measures
The global measurement model obtained from the CFA was estimated using Maximum Likelihood (ML). The specific indicators that determine the goodness of fit of the CFA model are: Chi-square (CMIN) = 163.020; Degrees of Freedom (DF) = 94; CMIN/DF = 1.734; Comparative Fit Index (CFI) = 0.959; Goodness of Fit Index (GFI) = 0.924 and Root-Mean-Square Error of Approximation (RMSEA) = 0.055. These indicators suggest that the dataset and the model show a satisfactory fit (Hair et al., 2010) . The p-value is significant (p < 0.001); the reliability of global and individual tests is supported also by the sample size (> 200) and the results of a normality test run on the variables shows that the sample has a normal distribution. Therefore, we can evaluate the theoretical model through interpretation of the structural paths.
Findings and discussion
While we confirmed the adequacy of model fit measures in the CFA, each time a hypothesis is tested the model fit must be re-assessed. The SEM estimation using ML produced the following goodness of fit indicators: CMIN = 210.254; DF = 125; p < 0.001; CMIN/ DF = 1.682; CFI = 0.951; GFI = 0.915; RM-SEA = 0.053; all of these are adequate indicators of the SEM global measures.
The mediation relationship between RES and PP led by SO was tested based on the bootstrapping method with 2,000 bootstrap samples and a bias-corrected level of confidence of 90%. According to Hayes (2009) , the bootstrap test is one of the better options to analyse the intervening variable effects. Table 4 shows the path diagram results broken down into the relationships between the independent and the dependent variables, corresponding to the direct effects proposed for our research model. RES exerts a positive and significant effect on SO, confirming H1 (β = 0.327; p < 0.001). H2 is also confirmed; the results for SO and PP have a positive and significant relationship (β = 0.234; p < 0.01). However, the direct relationship between RES and PP is not significant (p = 0.132), which in this part of the analyses, corresponds only to the direct relationship without the mediating SO intervention. The second-order factor relationship measures (MO & IAT) are confirmed as positive and significant, which means no variation in the second-order factor CFA model after a re-examination of the path diagram in the SEM evaluation. We controlling effects of the age and firm size, and showed positive associations between firm size and PP. The mediation test results are presented in Table 5 . They reveal that PP is influenced positively by RES via SO (β-unstandardized = 0.077; p < 0.01). Following the typologies of mediation proposed by Zhao et al. (2010) , we identify our model as indirect-only, where the indirect path (AXB) is significant and the direct effect (RES → PP) is not significant. Based on previous evidence about the positive relationships in H1 and H2, which also indicates a strong association, H3 is confirmed through the effect of SO. Saeed et al. (2015) suggest a significant link between innovativeness and an optimistic perception of the firm, which is supported in our analysis by the positive and significant association between SO and PP. This finding confirms a way to improve PP that could be considered in innovation policy making. The SO in our model is composed of MO and IAT, which, in combination, show a positive association with farm performance. Our analysis also confirms a strong relationship between both sub-constructs, which represent intrinsic factors of farmer behaviour and effectiveness of RES adoption.
The path diagram in Figure 5 does not support a direct connection between RES and PP, so the use of RES has no clear effect on farmers' perceptions of profitability. PP is affected more directly by the control variables and by SO. It seems that RES is not a determinant of farm profitability per se. In the region studied, Valencia, despite the presence of two public research centres (IVIA and CSIC) and a wide variety of public and private institutions (AKIS), universities and technology centres, what matters is how RES relates to performance. Klerkx and Proctor (2013) suggest that advisors and extension agents can optimize the effects of their work by engaging in "communities of practice" and responding to different types of queries, often through the exchange of tacit knowledge. Our results support the idea that SO is a basic mechanism that clarifies the link between the RES and PP. This suggests a role for the AKIS, which should be adapted to the technological needs of the most innovative and market-oriented farmers but should also cultivate strategic orientations.
Concluding remarks
EU innovation policy aims to «remove obstacles to innovation» and to «revolutionise the way the public and private sectors work together» (EU-SCAR, 2012).
The present paper proposes some methodological tools to assess the relationship between two key elements in the AKIS system, RES and farmers. We evaluated farmers' perceptions, attitudes, and socioeconomic context to propose a novel approach in which strategic orientations are a core element of the system.
Our findings support the role of intermediation activities to improve farmers' participation in the knowledge community, which is less accessible to smallholders than to large farmers (Castrogiovanni et al., 2012) . Farmers in the studied area perceive services related to enhanced market innovation and quality in processes and production and other business strategies as the most valuable. Services provided by the public sector are not seen as very valuable (Moyano, 2017) . We found a significant positive association of RES on SO, which is relevant to support innovation efforts in small farms with small financial capacities.
Innovation policy, at least in our regional context, needs to take account of the fact that a better PP is not determined only by use of RES, but also by how these services influence SO. The positive relationship between SO and PP confirms that innovativeness and market orientation improve the performance of small farms. Firm size is relevant, which implies that structural and rural development policies should continue to focus on achieving economic farm sizes.
The study confirms the perspective about the indirect influence of SO for enhancing the positive relationship between RES and PP, that could increase the effectiveness of the AKIS by attaching greater relevance to the enhancement of the social, organizational and behavioural elements of farms' strategies (García Álvarez- .
Our study has some limitations. Although our analysis suggests that AKIS could become more useful, the network of agents is more complex than depicted in our study. RES is a broad variable and PP may depend on the type of extension services received (public, private, R&D partnership) and the content of the training. Further investigations could enlarge the size of the sample and apply the method to different regional context. Finally, the RES is a construct that joins public and private services, and farmers could show a different behaviour depending on the type of service available in the local context. Effects on farm performance could depend on this specific types of RES.
While the survey provides a picture of farmers as knowledge users, they need to be considered also as knowledge suppliers from the perspective of the concept of communities of practice or operational groups, currently being promoted by the EIP-AGRI. The empirical analysis could be extended to other regional contexts in order to obtain more solid conclusions. However, we have shown, in a straightforward way that farm performance is enhanced by the contribution of the AKIS to SO attributes, mainly motivations and organizational innovations.
